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is trifling. This method was used at the Mint to toughen 41,000 ozs. of brittle standard gold in 1905. Oxygen was passed through charges of 1,200 ozs. for 15 minutes. The loss of gold was about the same as in ordinary melting. The method is also used in refining by chlorine gas, see below, p. 463.
The method was also tried on low-grade cyanide bullion on the Rand by C. W. Lee and W. O. Brunton.1 In this case air was used. The boro-silicate slag was slammed off before the metal was poured, thus avoiding the difficulty of its removal after pouring. The results were successful, but the scarcity of low-grade bullion on the Rand and the success of the use of manganese dioxide in the oxidation and slagging off of the base metals prevent the method from coming into use.
(c) Oxidation by Nitre.—This ancient method was described by Ercker in 1580,2 who explained that the nitre must be " projected upon the gold just before it melts, as it has little effect on molten gold." The method is still in wide use. The bullion is melted in clay crucibles, and a little nitre (potassium nitrate) or sodium nitrate is thrown on to the surface of the metal. Violent bubbling at once ensues, as heat converts nitrates into nitrites with evolution of oxygen. The nitre is pressed down with a stirrer, and the nitrites and undeconiposed nitrates oxidise some of the base metals. The nitrates and oxides corrode the pots, and it is better to have a rin<>; of bone ash next the pot, and to throw the nitre into the " eye " of "metal in the centre. The oxides are absorbed by the bone ash, which protects the crucible from attack. After a minute or two, the action of the nitre moderates, and it is then, together with the bone ash, skimmed off with a ladle, and the operation repeated as often as necessary. If the metal is allowed to become pasty, so that it can be mixed with the nitre, the action is much more rapid and effective. If too much nitre is added at orxe time, the charge boils over, and part is lost.
Iron and zinc can be removed in this way, but the oxidation of lead is more tedious, and bismuth, tellurium and copper arc very troublesome. The losses by spirting are heavy, and large quantities of both silver and gold are entangled in the dross and skimmed orT. In the treatment of cyanide precipitates the amount of these initial losses has been stated by Alfred James to be 10 per cent.,3 and by J. S. MacArthur to be us high us 25 per cent.4 There is little to recommend the method, which seems to remain in use from force of habit. Potassium permanganate has also been used as a substitute for nitre.5
(d) Oxidation l>y Metallic Oxides.—Black oxide of copper, (JuO, was formerly used in certain cases ; it was mentioned bv Krcker. The oxide is stirred in with the molten metal, and the whole then allowed to remain in the furnace for a short time before pouring. All base metals are oxidised, the cupric oxide being reduced first to cuprous oxide, and. then to metallic copper. The cuprous oxide is dissolved in the metal, and so carries oxygen to all parts of the molten mass. The process is efficacious, hut the gold is, of course, contaminated with the reduced copper. The method has been in use at the Royal Mint for toughening brittle standard gold since 1007. In 1908, 34,046 ozs. of gold were melted in 27 charges with 0-5 per cent.
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